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Abstract: in 1992, Agache and Chaple introduced the concept of a 
semi-symmetric non-metric connection([1]). The semi-symmetric 
non-metric connection does not satisfy the Schur`s theorem. The purpose of 
the present paper is to study some properties of a new semi-symmetric 
non-metric connection satisfying the Schur`s theorem in a Riemannian 
manifold. And we considered necessary and sufficient condition that a 
Riemannian manifold with a semi-symmetric non-metric connection be a 
Riemannian manifold with constant curvature. 
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Introduction 
In the preceding paper a semi-symmetric non-metric connection was studied 
in the Riemannian manifold but in the Riemannian manifold with the 
semi-symmetric non-metric connection Schur’s theorem is not proved. In [3] 
the statistical manifold with constant curvature was studied and in [4] that a 
statistical manifold with constant curvature is a projective flat manifold was 
proved. In [5] Schur’s theorem was proved in the Riemannin manifold with 
Levi-Civita Connection. 
 
Main results of the paper 
In this paper we study the semi-symmetric non-metric connection   on a 
Riemannian manifold ),( gM  that satisfies  
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The relation between the semi-symmetric non-metric connection   
and the Levi-Civita connection 
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where   is a 1-form and P  is a vector field defined by )(),( XPXg  . 
The dual connection 

  of the connection   satisfies on a Riemannian 
manifold 
 )()(),(
),()(2),()(2),(
*
YXXYYXT
ZXgYZYgXYXgZ



                        (3) 
The relation between the connection 

  and Levi-Civita connection 

  is 
given by 
PYXgXYYY XX ),()( 



                              (4) 
If the local expression of 

 ,,,

g  is 
*
,},{, kij
k
ij
k
ijijg   respectively, then 
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Let ),,( gM  be a Riemannian manifold with semi-symmetric non-metric 
connection  . 
 
Theorem 1. Suppose M  is a connected n dimensional Riemannian 
manifold with a semi-symmetric non-metric connection   that is 
everywhere wandering. If 3n , then M  is a constant curvature space. 
 
Proof. By the second Bianchi identify of a curvature tensor on a Riemannian 
manifold with an asymmetric non-metric connection 
 
l
imk
m
jh
l
hmk
m
ij
l
jmk
m
hi
l
hikj
l
hiki
l
ijkh RTRTRTRRR   
 
we obtain  
 
)(2
l
hikj
l
jhki
l
ijkh
l
hikj
l
hiki
l
ijkh RRRRRR    
 
If a sectional curvature )(pk  at the point p  is independent of E (a 
2-dimensional subspace of )(MTp ), then the curvature tensor is  
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From this we obtain 
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Contracting indexes i  and l , we obtain 0)2)(1(  knn h . Consequently, 
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Corollary. Suppose M  is connected n dimensional Riemannian 
manifold with a dual connection 

  that is everywhere wandering. If 3n , 
then M is a constant curvature space. 
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where lijkK  is the curvature tensor of 
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Also substituting (15) into (13), we have (12). Thus we have: 
 
Theorem 2.  If a Riemannian metric admits a semi-symmetric non-metric 
connection   whose curvature tensor and dual curvature tensor vanishes 
on a Riemannian manifold, then the Riemannian metric is conformal flat. 
 
Theorem 3. In order that a Riemannian metric with a constant curvature is 
admitted on ),,( gM , it is necessary and sufficient that a semi-symmetric 
non-metric connection   should be a conjugate symmetric and a 
conformal flat connection, and that its Ricci curvature tensor satisfy the 
Einstein equation 
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Thus   is a conjugate symmetric connection. On the other hand, 
from ,)1(
*
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Conversely, if   is a conjugate symmetric and a conformal flat connection, 
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Lemma 2. The curvature tensor lijkR  of a Riemannian manifold with a 
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By using these, we prove Lemma 2. 
 
Now we consider connection transformations according to conformal 
transformation of the metric in a Riemannian manifold (M, g):       
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Proof. From (16) the curvature tensors are  
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By summing these equations we have 
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Corollary 1. If the semi-symmetric non-metric connection   is a 
conjugate symmetric connection (that is 
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the connection transformation (16) is the Weyl conformal curvature tensor 
of the curvature tensor lijkR . 
 
Corollary 2. If the semi-symmetric non-metric connection   is a 
conjugate symmetric connection (that is 
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the connection transformations (6), (8) is the Weyl conformal curvature 
tensor of the curvature tensor lijkR . 
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